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Summary. This study was designed to evaluate the role 
of the smooth muscle cell and the apoptosis in the 
pathogenesis of the varicose vein. 
Segments of saphenous vein were obtained from 
healthy subjects and from those with varicose veins. The 
vein specimens were subdivided according to subject 
age (younger or older than 50 years) and according to 
the varicose vein source (distal or proximal).  
Morphological, ultrastructural, cell proliferation (anti- 
PCNA method) and cell death (TUNEL method) 
analysis were performed. 
The walls of healthy, control vein specimens 
acquired a more collagenous and papilomatous 
appearance with age. A slight increase in the number of 
TUNEL-positive cells was also observed in specimens 
from older subjects. The proportion of apoptotic cells 
was much greater in the varicose veins than in control 
specimens. Most cellular alterations were seen in 
proximal varicose segments obtained from young 
subjects. These specimens showed hypertrophic areas 
with a high degree of cellularity (both in the media and 
in the thickened intima). The highest proportion of 
apoptotic cells and collagenisation were also observed in 
these areas. The enhanced number of apoptotic cells in 
varicose veins observed mainly in proximal/young vein 
specimens could be responsible, at least in part, for the 
acceleration of the final fibrosclerotic process 
characteristic of the varicose vein wall. 
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distension and reflux. The deformation of the wall is 
brought about by the smooth muscle and connective 
tissue components of the medial layer which may be 
affected by disease. 
There is much controversy over the role of the 
smooth muscle cell in the varicose condition. Several 
authors report an increase in these cells in the varicose 
vein (Svejcar et al., 1963; Obitsu, 1990) while others 
refer to a reduction in the cellularity of the smooth 
muscle layer with replacement by collagen (Rose and 
Ahmed, 1986) or report no difference in the amount of 
smooth muscle (Lees et al., 1992a,b). Indeed, the 
defective regulation of the number of smooth muscle 
cells in the varicose vein is entirely feasible. Apoptosis, 
or programmed cell death, is essential for the normal 
regulation of the number of cells in a given tissue and is 
known to play a significant role in the arterial lesion 
formation (Mitchinson et al., 1996; Bennett, 1999; 
Mallat et al., 1999). However, its role in venous 
pathology is yet to be established. 
The aim of the present investigation was to gain 
insight into the development of the varicose vein with 
special reference to changes in the smooth muscle 
component of the wall and the proportion of apoptotic 
cells. Since the ageing process is closely related to 
apoptosis, the study specimens were divided according 
to age. The area of the saphenous vein from which the 
specimens were obtained (distal or proximal) was also 
defined, since these areas have been reported to contain 
different amounts of muscle (Thulesius, 1993; Travers et 
al., 1996) and may even show different numbers of 
apoptotic cells due to the variation in blood flow. 
Introduction Materials and methods 
Understanding the pathogenesis of the varicose vein 
involves the search for a primary fault in the vein wall 
itself which could lead to weakness and provoke 
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Saphenous vein specimens obtained from patients to 
be subjected to aorto-coronary by-pass who presented no 
pathology of the venous system served as controls. 
Varicose veins were obtained at the time of vein 
extraction from voluntary patients with venous 
insufficiency. 
The control (n= l l )  and varicose (n=22) specimen 
groups were divided according to subject age into young 







